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Fig S1: Global MSA alignment of Fnlll domains from titin’s A-band showing consensus
residues. For each position, the SoP (sum-of-pairs) score is given, where the higher the score
the greater the consensus for that alignment position. SoP scores >0.5 (see FigS2) and were
taken to constitute the global conservation consensus for A-band FnlIl domains and are marked

in pale blue.
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Fig S2: RMSD-based calculation of the global consensus in sequence conservation in A-
band Fnlll domains

A. RMSD values from the comparison of two PaSiMap vector maps. Blue line; RMSD values
calculated between the PaSiMap output for the original, unedited MSA (native MSA) and the
PaSiMap output for each derivative MSAs, where positions had been cumulatively removed in
order of decreasing conservation. Red line: RMSD values calculated between the PaSiMap
output for the original, unedited MSA (native MSA) and a decoy derivative MSA, where
positions had been cumulatively removed at random. Here, the RMSD value shown is an
average of three decoy derivative MSA generated at random; B. For each cumulative sequence
removal, the difference between both RMSD values shown in A. (blue, red lines) is displayed.
A horizontal or decreasing slope in the weighted ARMSD (see Methods) curve is the point
where removing a position by conservation is no longer different to removing a residue at
random. This point is marked with a vertical line and corresponds to a SoP score of 0.5.
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Fig S3: Group MSA alignments of FnlIl domains from titin’s A-band showing consensus
residues.
Positions in grey correspond to SoP scores >0.5 and were taken to constitute the global
conservation consensus for A-band Fnlll domains. Fnlll-type specific residues are considered
as those that match the criteria of a SoP > 1 and over 90% occupancy and are shown in yellow.
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Fig S4: Sequence consensus for domain position within the C-zone super-repeat.

Residues conserved globally and within the FnllI-type plus those also conserved within each

subgroup are shown in grey. Residues specific to each domain position within the super-

repeat (selected according to the criteria of a SoP > 1, at least 90% occupancy of the position

and at least 70% sequence identity) are shown in orange.

Type A subgroups

Ass_1' DT

>
=
®
w
MUHARTPD IS RPOWIOXDARAAARN HHHAHHOHEHAHAA

HOoHHOT M <

WmH<H<OUE <UD

-I
-L
-Q
-V

B Sub

-KN
-PP
-GT
-GT
-GT
-GT
-GT
-ST
-GK
-TR
-ET

-DP
-EK
-KN
-KA
-KS
-ST
-TS
-GI
-GI
-GI
SNP

gar

K

DnuHRZAH0OHEHL DOOUDOHOUDODODODODOD XXAXXRNOXRAERA

oups

H<uMHMHOHEHHEHOO MKKHEIAAHEHESA

MOH<OHN<ONL®N HIHOHOOO WX P
MHPOLOPZEORR KMOTZTOmDmEZITHO

MOOWOZOXRMHE MOUMZMZO00Y MOODOUMMMODON

DS
KK
LS
Is
VN
VN
VN
vs
vy
YH
ED

AD
vD
DS
AS
DS
vD
ES
IA
ES
ES

AER--KS--
ATR--KS--
STR--KA--
AT:--KS

STR--KA--
TTR--KA

ASK--KA--
ATX--RT

ASE--RS--
AAM--RA

SVN--NK--
TDS--TT--
TST--BT--
TTT--TV--
TTT--BT--
TTS--TT--
TST--AV--
TSO--TN--
SGT--TA--
AHR--BG- -
TS=--LL

TSR--LA--
TSR--LV

TSR--LA--
TS=--LS

TSH--LA--
TSE--VV

TSR--LA--
TSE--LN

VBX--BAA--
RNS--LL--
RNS--LL--
RNG--IL--
RNS--IL--
RNS--IL--
KNS--IL--
RSS--IL--
RNS--IL--
RNS--IL--
RNT--IL--
VRA--DR--
TQA--VN--
KKS--LR--
KAG--QR--
KEG--IR--
RSG--IR--
KEG--VR--
KNS--LR--
KKS--LG--
KKS--TR--
KES--LR--
TST--DK--

ST

VI

VK
KR
oT
VK
TK
VK
SK
oK
QK
VK
VR

TK
VR
IK
TR
IK
TK
VR
FK
VK
TR
VR

MOUMOHLOPLOEN MOOPOPPPAHAN HEXZZ0HAAEA
TERDZEEEMZH0 OOOHEHPHAHAY RARZZRZZRAM

D---TL
K---TP
K---AL
K---TP
K---TI
K---TP
K---IL
K---LV
T---sP
K---vP
K---VP
R---KP
K---TP
K---KT
K---RL
K---RR
K---KT
K---KP
K---ET
R----P
K--DYV
K---TQ

RS
RM
PG
PQ
HD
oD
AD
RT
sG
LE
™

IE
sD
TD
GE
TD
TD
YD
RD
SE
YD

MO H®NZNONORAY HOHIZOLHHAHEHHAHA FHLOLLOLHLOLLOHEO

RP2PW XXX XPXPHE PZEHMTORORHOM

ARHHHEPEPHEHEEH HHSHHEHRRAEAED <PROOHOO LN

<EHHPIHHAHHOO H<<LODOBMEHA<

Q222222222 ZIPHMOHAO0OFR H<HPOPOOOR

mHOHHHSHHH SODO0O0O0OO00H KKBKKIKIKIK®RSH

COHMOMEMMEBEHEMN HOOMMMMMEMEMNG®

MPNIHIZIZIZION POIROMP RN FOFOEZHAERD

HHEOKPOOZE0NH HKKKKOKOHE K

HE e W e EEE A

O <E < MEEEEE

HPHCHICHSSAR HESHRARRORSS HEHSHSHHHEHN

RSP HEHEEEEENE OXOUOYmMAE | M HBEMHESEH MO

MEgY HEEE» R XRRORRRRRRR Y

FlrPrHPEPEPEES PEPFHOPPEOE OKOPPIPPHO

L N N R 7 R R R N N 7 N N R R

PTE
PSE
PSE
VSE
NSE
VSE
SCE
PSE
PSK
ASR
PSK

ASK
ASD
TSP
PSA
ATV
PSV
TSP
PSE
ISR
RSN
ASE

COURRDIRRARNEK <EBHHWI<<SHSH

RPWORHFORRCSCS PHRAMOOOZD WHPHOPPOLOO




Fleming et al., 2023
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Fig S5. Global MSA alignment of A-band Ig (and 1105) domains showing consensus
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Fig S6: Sequence consensus for Ig domain position within the C-zone super-repeat.

Residues conserved globally and within the A-band Ig are shown in grey. Residues specific

to each domain position within the super-repeat (selected according to the criteria of a SoP >

1, at least 90% occupancy of the position and at least 70% sequence identity) are shown in

orange.
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Fig S7: Domain interfaces in the extended conformation of the remaining copy of A84-
A86 in the crystal structure
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Fig S8: Residue composition of patches of positionally conserved surface residues
A. Conservation of residues in the first Ig of super-repeats C2-C11 displayed for the domain

in C4; B. As A. but for Fnlll in position 7 of the super-repeat displayed on domain A82.
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